Identification and subtyping of Francisella by pyrosequencing and signature matching of 16S rDNA fragments.
To analyse the V1 region of the 16S rDNA gene by a universal pyrosequencing protocol to identify and subtype Francisella in 31 strains from a repository collection and 96 patient isolates. Pyrosequencing was used to determine the nucleotide sequence of PCR amplification products of the variable region (V1) of the 16S rDNA from 31 repository strains and 96 isolates from Swedish patients with ulceroglandular tularaemia. Pyrosequencing resulted in a 37 nucleotide sequence, specific for Francisella sp., for all repository strains and patient samples analysed. In addition, the isolates could be divided into two groups based on the analysis of a single nucleotide polymorphism in the sequence: one group included Francisella tularensis ssp. tularensis, ssp. holarctica and ssp. mediasiatica, whereas the other group included Francisella tularensis ssp. novicida and other species of Francisella. The analysis of samples taken from patients suffering from ulceroglandular tularaemia revealed that all isolates belonged to the first group comprising subspecies of F. tularensis virulent for humans. The pyrosequencing analysis of the 16S rDNA V1 is a useful molecular tool for the rapid identification of suspected isolates of Francisella sp. in clinical or environmental samples. Virulent F. tularensis ssp. causing ulceroglandular tularaemia, or those with a potential to be used in a bioterrorism event, could rapidly be discriminated from subspecies less virulent for humans.